metal-organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

Tribenzylchlorido(triphenylphosphine 
oxide-KO)tin(IV) 

Kong Mun Lo and Seik Weng Ng* 

Department of Chemistry, University of Malaya, 50603 Kuala Lumpur, Malaysia 
Correspondence e-mail: seikweng@um.edu. my 

Received 1 2 May 2011; accepted 24 May 201 1 

Key indicators: single-crystal X-ray study; T = 100 K; mean cr(C-C) = 0.003 A; 
disorder in main residue; R factor = 0.031; wR factor = 0.072; data-to-parameter 
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In the title tribenzylchloridotin-triphenylphosphine adduct, 
[Sn(C 7 H 7 )3Cl(C 18 H 15 OP)], the Sn IV atom is in a trans- 
C 3 SnQO trigonal-bipyramidal geometry and is displaced 
out of the C 3 Sn girdle in the direction of the axial CI atom by 
0.112 (1) in one independent molecule and by 0.167 (1) A in 
the other. The phenyl ring of one of the six benzyl units was 
refined as equally disordered over two sets of sites. 



Related literature 

For the trimethyltin chloride-triphenylphosphine adduct, see: 
Davis et al. (2007). For the analogous triphenyltin chloride 
adduct, see: de Castro et al. (2001); Eppley et al. (1992); Ng & 
Kumar Das (1992). 



Experimental 

Crystal data 

[Sn(C 7 H 7 ) 3 Cl(C 18 H 15 OP)] 

M, = 705.81 

Monoclinic, P2i/c 

a = 10.0697 (1) A 

b = 31.8793 (4) A 

c = 21.3259 (3) A 

P = 100.4304 (6)° 

Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.771, T max = 0.838 

Refinement 

R[F 2 > 2a(F 2 )] = 0.031 
wR(F 2 ) = 0.072 
S = 1.03 

15456 reflections 
769 parameters 



V = 6732.81 (14) A J 
Z = 8 

Mo Ka radiation 
Li = 0.92 mm~' 
T = 100 K 

0.30 x 0.25 x 0.20 mm 



62453 measured reflections 
15456 independent reflections 
13210 reflections with / > 2a(I) 
R iM = 0.047 



37 restraints 

H-atom parameters constrained 
Aytw = 0.76 e A~ 3 
Apmh>= -0.67 e A~ 3 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank the University of Malaya (RG020/09/AFR) for 
supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZS2112). 
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Comment 

Triorganotin halides, being strong Lewis acids, form a large number of adducts with oxygen-donor ligands. With tri- 
phenylphosphine oxide in particular, the crystal structures of the adducts with trimethyltin chloride (Davis et ah, 2007) 
and triphenyltin chloride (de Castro et ah, 2001; Eppley et al., 1992; Ng & Kumar Das, 1992) have been reported. The 

tribenzylchloridotin-triphenylphosphine adduct (Scheme I) has the Sn IV atom in a trans -C-^nCXO trigonal bipyramidal 
geometry. The Sn atom is displaced out of the C3Sn girdle in the direction of the axial CI atom [by 0.112 (1) A in one 
independent molecule (Fig. 1) and by 0. 167 (1) A in the other independent molecule (Fig. 2)]. 

Experimental 

Tribenzyltin chloride (0.42, 1 mmol) and triphenylphosphine oxide (0.28 g, 1 mmol) were heated in chloroform (20 ml) until 
the reactants dissolved completely. The filtered solution was set aside for the growth of colorless crystals, which separated 
after a day. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.95 to 0.99 A) and were included in the refinement in 
the riding model approximation, with (7j S0 (H) set to 1.2(7 e q(C). The phenyl ring of one of the six benzyl units is disordered 
over two positions; the occupancy could not be refined, and was assumed to be a 0.5: 0.5 type of disorder. The rings were 
refined as rigid hexagons of 1.39 A sides, the C me thylene _ Cphenyl P a ir of distances were restrained to within ±0.01 A of 
each other, and the displacement parameters of the primed atoms were set to those of the unprimed ones. The anisotropic 
displacement parameters were restrained to be nearly isotropic. 

Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of one independent 

(C6H 5 CH2)3SnC10=P(C6H 5 ) 3 adduct at the 70% probability level. Hydrogen atoms are 
drawn as spheres of arbitrary radius. 
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Fig. 2. Thermal ellipsoid plot (Barbour, 2001) of the second independent 
(C6H 5 CH2)3SnC10=P(C 6 H 5 ) 3 adduct at the 70% probability level. Hydrogen atoms are 
drawn as spheres of arbitrary radius. 



Tribenzylchlorido(triphenylphosphine oxide-KO)tin(IV) 



Crystal data 

[Sn(C 7 H 7 ) 3 Cl(C 18 H 15 OP)] 

M r = 705.81 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 10.0697 (1) A 

6 = 31.8793 (4) A 

c = 21.3259 (3) A 

P= 100.4304(6)° 

V= 6732.81 (14) A 3 

Z=8 



^(000) = 2880 

D x = 1.393 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9802 reflections 

6 = 2.5-28.3° 

H = 0.92 mm 1 

T= 100 K 

Block, colorless 

0.30 x 0.25 x 0.20 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.771, T max = 0.838 
62453 measured reflections 



15456 independent reflections 

13210 reflections with I > 2a(Z) 
flint = 0.047 

©max ~~ 27.5 , 6 min — 1 .9 

A = -13— »-12 

k = -41-Al 
I = -27^27 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 >2a(F 2 )] =0.031 
wR{F 2 ) = 0.072 

S= 1.03 

15456 reflections 
769 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (Fo 2 ) + (0.0298P) 2 + 4.2265P] 
where P = (F 0 2 + 2 J F c 2 )/3 
(A/a) max = 0.001 

Apmax = 0.76 e A~ 3 
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37 restraints Ap min = -0.67 e A 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Occ. (<1) 


Snl 


0.745692 (13) 


0.778572 (4) 


0.606789 (7) 


0.01401 (4) 




Sn2 


0.223618 (13) 


0.512678 (4) 


0.776274 (7) 


0.01688(4) 




Cll 


0.91606 (5) 


0.764087 (17) 


0.70807 (3) 


0.02120 (11) 




C12 


0.06400 (5) 


0.53153 (2) 


0.84882 (3) 


0.02915 (13) 




PI 


0.49337 (5) 


0.801792 (18) 


0.45899 (3) 


0.01764 (12) 




P2 


0.43088 (5) 


0.490489 (17) 


0.64836 (3) 


0.01656 (11) 




Ol 


0.58536 (15) 


0.78523 (5) 


0.51702 (7) 


0.0214 (3) 




02 


0.36436 (15) 


0.48998 (5) 


0.70558 (8) 


0.0213 (3) 




CI 


0.6501 (2) 


0.82902 (6) 


0.64850 (11) 


0.0176 (4) 




H1A 


0.7135 


0.8406 


0.6854 


0.021* 


0.50 


H1B 


0.6264 


0.8517 


0.6168 


0.021* 


0.50 


H1C 


0.7078 


0.8377 


0.6890 


0.021* 


0.50 


HID 


0.6390 


0.8534 


0.6193 


0.021* 


0.50 


C2 


0.5231 (7) 


0.8136(5) 


0.6703 (6) 


0.0146 (9) 


0.50 


C3 


0.3967 (9) 


0.8271 (4) 


0.6397 (6) 


0.0218(9) 


0.50 


H3 


0.3895 


0.8466 


0.6056 


0.026* 


0.50 


C4 


0.2809 (6) 


0.8122 (3) 


0.6592 (4) 


0.0297 (14) 


0.50 


H4 


0.1945 


0.8215 


0.6383 


0.036* 


0.50 


C5 


0.2915 (5) 


0.7837 (3) 


0.7092 (3) 


0.0302 (17) 


0.50 


H5 


0.2123 


0.7736 


0.7224 


0.036* 


0.50 


C6 


0.4179 (6) 


0.7702 (3) 


0.7397 (3) 


0.0252 (13) 


0.50 


H6 


0.4251 


0.7507 


0.7739 


0.030* 


0.50 


C7 


0.5337 (4) 


0.7851 (4) 


0.7203 (5) 


0.0179(12) 


0.50 


H7 


0.6201 


0.7758 


0.7412 


0.022* 


0.50 


C2' 


0.5136(6) 


0.8155 (5) 


0.6611 (6) 


0.0146 (9) 


0.50 


C3' 


0.3951 (9) 


0.8342 (4) 


0.6301 (6) 


0.0218(9) 


0.50 


H3' 


0.3986 


0.8553 


0.5989 


0.026* 


0.50 


C4' 


0.2716(7) 


0.8221 (3) 


0.6447 (5) 


0.0297 (14) 


0.50 


H4' 


0.1906 


0.8349 


0.6234 


0.036* 


0.50 


C5' 


0.2666 (5) 


0.7913 (3) 


0.6903 (3) 


0.0302 (17) 


0.50 


H5' 


0.1822 


0.7830 


0.7003 


0.036* 


0.50 


C6' 


0.3851 (6) 


0.7726 (2) 


0.7213 (3) 


0.0252 (13) 


0.50 


H6' 


0.3817 


0.7515 


0.7525 


0.030* 


0.50 


C7' 


0.5086 (5) 


0.7847 (4) 


0.7067 (5) 


0.0179(12) 


0.50 


H7' 


0.5896 


0.7719 


0.7280 


0.022* 


0.50 


C8 


0.6655 (2) 


0.71581 (6) 


0.60576 (11) 


0.0192 (4) 




H8A 


0.6813 


0.7043 


0.6496 


0.023* 




H8B 


0.5670 


0.7163 


0.5897 


0.023* 




C9 


0.7327 (2) 


0.68875 (6) 


0.56402(11) 


0.0192 (4) 




CIO 


0.8666 (2) 


0.67583 (7) 


0.58421 (12) 


0.0220 (5) 




H10 


0.9137 


0.6846 


0.6248 


0.026* 




Cll 


0.9316(2) 


0.65072 (7) 


0.54676 (13) 


0.0289 (5) 




Hll 


1.0222 


0.6422 


0.5618 


0.035* 
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C12 


0.8653 (3) 


0.63771 (8) 


0.48707 


(13) 


0.0316 (6) 


H12 


0.9097 


0.6203 


0.4612 




0.038* 


C13 


0.7334 (3) 


0.65053 (8) 


0.46588 


(12) 


0.0323 (6) 


H13 


0.6874 


0.6420 


0.4250 




0.039* 


C14 


0.6678 (2) 


0.67567 (7) 


0.50365 


(12) 


0.0251 (5) 


H14 


0.5774 


0.6842 


0.4883 




0.030* 


C15 


0.9002 (2) 


0.79212 (7) 


0.55210 


(11) 


0.0193 (4) 


H15A 


0.9886 


0.7827 


0.5762 




0.023* 


H15B 


0.8815 


0.7762 


0.5116 




0.023* 


C16 


0.90819 (19) 


0.83807 (7) 


0.53749 


(11) 


0.0195 (5) 


C17 


0.8965 (2) 


0.85230 (8) 


0.47475 


(11) 


0.0239 (5) 


H17 


0.8843 


0.8327 


0.4407 




0.029* 


C18 


0.9026 (2) 


0.89505 (8) 


0.46176 


(13) 


0.0323 (6) 


H18 


0.8943 


0.9044 


0.4189 




0.039* 


C19 


0.9207 (2) 


0.92386 (8) 


0.51074 


(14) 


0.0325 (6) 


H19 


0.9241 


0.9530 


0.5016 




0.039* 


C20 


0.9340 (2) 


0.91035 (8) 


0.57303 


(14) 


0.0287 (6) 


H20 


0.9475 


0.9301 


0.6069 




0.034* 


C21 


0.9278 (2) 


0.86774 (7) 


0.58619 


(12) 


0.0224 (5) 


H21 


0.9370 


0.8587 


0.6292 




0.027* 


C22 


0.3438 (2) 


0.76998 (7) 


0.44126 


(11) 


0.0206 (5) 


C23 


0.3007 (2) 


0.74912 (8) 


0.49142 


(12) 


0.0292 (5) 


H23 


0.3522 


0.7509 


0.5333 




0.035* 


C24 


0.1823 (3) 


0.72574 (9) 


0.47991 


(14) 


0.0367 (6) 


H24 


0.1528 


0.7114 


0.5140 




0.044* 


C25 


0.1072 (3) 


0.72329 (8) 


0.41898 


(15) 


0.0365 (7) 


H25 


0.0266 


0.7072 


0.4112 




0.044* 


C26 


0.1490 (2) 


0.74414 (8) 


0.36953 


(13) 


0.0338 (6) 


H26 


0.0965 


0.7425 


0.3278 




0.041* 


C27 


0.2671 (2) 


0.76754 (8) 


0.37998 


(12) 


0.0261 (5) 


H27 


0.2955 


0.7818 


0.3456 




0.031* 


C28 


0.4403 (2) 


0.85444 (7) 


0.46948 


(10) 


0.0196 (4) 


C29 


0.3045 (2) 


0.86599 (8) 


0.46075 


(11) 


0.0240 (5) 


H29 


0.2358 


0.8458 


0.4477 




0.029* 


C30 


0.2704 (2) 


0.90737 (8) 


0.47138 


(12) 


0.0291 (5) 


H30 


0.1781 


0.9155 


0.4651 




0.035* 


C31 


0.3696 (3) 


0.93652 (8) 


0.49099 


(12) 


0.0281 (5) 


H31 


0.3456 


0.9647 


0.4983 




0.034* 


C32 


0.5051 (2) 


0.92508 (7) 


0.50027 


(11) 


0.0256 (5) 


H32 


0.5732 


0.9454 


0.5142 




0.031* 


C33 


0.5408 (2) 


0.88433 (7) 


0.48930 


(11) 


0.0217 (5) 


H33 


0.6333 


0.8766 


0.4952 




0.026* 


C34 


0.5789 (2) 


0.80212 (7) 


0.39232 


(10) 


0.0191 (4) 


C35 


0.5664 (2) 


0.83505 (8) 


0.34867 


(11) 


0.0256 (5) 


H35 


0.5041 


0.8571 


0.3513 




0.031* 


C36 


0.6445 (3) 


0.83575 (8) 


0.30150 


(12) 


0.0300 (5) 


H36 


0.6358 


0.8583 


0.2719 




0.036* 


C37 


0.7348 (2) 


0.80389 (8) 


0.29743 


(12) 


0.0286 (5) 


H37 


0.7895 


0.8048 


0.2655 




0.034* 
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C38 


0.7462 (2) 


0.77050 (8) 


0.33961 


(12) 


0.0271 (5) 


H38 


0.8075 


0.7483 


0.3361 




0.033* 


C39 


0.6690 (2) 


0.76942 (7) 


0.38665 


(12) 


0.0233 (5) 


H39 


0.6768 


0.7464 


0.4154 




0.028* 


C40 


0.0634 (2) 


0.49702 (7) 


0.69772 


(11) 


0.0196 (4) 


H40A 


-0.0178 


0.5140 


0.7000 




0.024* 


H40B 


0.0923 


0.5031 


0.6567 




0.024* 


C41 


0.0315 (2) 


0.45124 (7) 


0.70179 


(10) 


0.0184 (4) 


C42 


-0.0702 (2) 


0.43763 (7) 


0.73324 


(12) 


0.0255 (5) 


H42 


-0.1229 


0.4577 


0.7508 




0.031* 


C43 


-0.0958 (3) 


0.39515 (8) 


0.73924 


(13) 


0.0330 (6) 


H43 


-0.1661 


0.3865 


0.7606 




0.040* 


C44 


-0.0199 (3) 


0.36541 (8) 


0.71439 


(12) 


0.0326 (6) 


H44 


-0.0370 


0.3364 


0.7190 




0.039* 


C45 


0.0811 (3) 


0.37840 (8) 


0.68280 


(13) 


0.0311 (6) 


H45 


0.1338 


0.3582 


0.6655 




0.037* 


C46 


0.1058 (2) 


0.42074 (7) 


0.67619 


(12) 


0.0244 (5) 


H46 


0.1747 


0.4292 


0.6538 




0.029* 


C47 


0.3230 (2) 


0.46353 (7) 


0.83715 


(11) 


0.0224 (5) 


H47A 


0.2881 


0.4635 


0.8777 




0.027* 


H47B 


0.3008 


0.4361 


0.8162 




0.027* 


C48 


0.4739 (2) 


0.46884 (7) 


0.85147 


(11) 


0.0199 (5) 


C49 


0.5328 (2) 


0.50544 (7) 


0.87912 


(11) 


0.0246 (5) 


H49 


0.4766 


0.5273 


0.8897 




0.030* 


C50 


0.6715 (2) 


0.51072 (8) 


0.89150 


(12) 


0.0301 (6) 


H50 


0.7093 


0.5363 


0.9092 




0.036* 


C51 


0.7549 (2) 


0.47891 (9) 


0.87814 


(13) 


0.0329 (6) 


H51 


0.8502 


0.4824 


0.8867 




0.040* 


C52 


0.6986 (2) 


0.44201 (9) 


0.85232 


(12) 


0.0314(6) 


H52 


0.7555 


0.4197 


0.8439 




0.038* 


C53 


0.5594 (2) 


0.43704 (8) 


0.83842 


(11) 


0.0253 (5) 


H53 


0.5221 


0.4116 


0.8198 




0.030* 


C54 


0.3345 (2) 


0.57118(7) 


0.78922 


(12) 


0.0223 (5) 


H54A 


0.3424 


0.5795 


0.8345 




0.027* 


H54B 


0.4271 


0.5655 


0.7818 




0.027* 


C55 


0.2812 (2) 


0.60816 (7) 


0.74926 


(12) 


0.0240 (5) 


C56 


0.1711 (2) 


0.63098 (8) 


0.76282 


(14) 


0.0316(6) 


H56 


0.1258 


0.6218 


0.7957 




0.038* 


C57 


0.1275 (3) 


0.66700 (8) 


0.72840 


(16) 


0.0412 (8) 


H57 


0.0532 


0.6824 


0.7382 




0.049* 


C58 


0.1913 (3) 


0.68039 (8) 


0.68034 


(16) 


0.0430 (8) 


H58 


0.1607 


0.7050 


0.6569 




0.052* 


C59 


0.3001 (3) 


0.65814 (8) 


0.66595 


(14) 


0.0399 (7) 


H59 


0.3442 


0.6674 


0.6326 




0.048* 


C60 


0.3445 (2) 


0.62220 (7) 


0.70057 


(13) 


0.0291 (6) 


H60 


0.4193 


0.6071 


0.6907 




0.035* 


C61 


0.3140 (2) 


0.50362 (7) 


0.57643 


(11) 


0.0188(4) 


C62 


0.2527 (2) 


0.54308 (7) 


0.57332 


(11) 


0.0230 (5) 


H62 


0.2761 


0.5623 


0.6076 




0.028* 
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Co3 


U.15S3 (2) 


A CCylTI C7\ 

U. 55421 (/) 




a c7a/;a 
U.52UOU 


(12) 
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Hoi 
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A C O 1 1 
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A C 1 07 
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